Purpose: The purpose of this study was to investigate the effects of a four week unilateral isokinetic exercise program applied to ankle on the one-leg stance balance performance of ipsilateral and contralateral lower-limbs. Methods: Subjects were randomly assigned to either a right ankle training program (n= 12) or a control group (n= 12). The training group received unilateral ankle isokinetic exercise of the dominant side for 4 weeks, whereas control group did not. Ipsilateral and contralateral one-leg balance were measured before and after intervention using the Biodex Balance System. Results: Improvements of stability scores, such as APSI, MLSI, and OSI, from pre-test to post-test were significantly different greater for the training group when the control.
INTRODUCTION
Strength training of one limb can enhance performance of the same task by the contralateral untrained homologous limb. [1] [2] [3] This phenomenon is known as cross-education, cross-training, or the contralateral-strength-training effect, and is known to occur after motor skill and strength training. [4] [5] [6] Cross-education is thought to be primarily controlled by neural mechanisms, 5, 7 but the natures of these mechanisms have not been determined. The enhancement of strength in an untrained limb is related to the gain achieved by the trained limb, and on average is 52% of the strength gain of the trained limb. 8 Ankle and hip strategies have been used to demonstrate maintenance of postural control through specific actions at these two joints, 9, 10 and ankle strength is known to be correlated with postural stability. [11] [12] [13] In general, lower-limb resistance training provides an effective way of enhancing balance ability. In fact, previous studies have shown that strength training provides an effective intervention for enhancing postural control and balance. [14] [15] [16] Kim et al. investigated the effect of unilateral isokinetic training of a hip joint on the one-leg standing balance of the contralateral untrained lower-limb, and found a significant improvement in the stability balance scores of untrained lower-limb. 17 Accordingly, we considered enhancement of untrained limb strength after unilateral isokinetic exercise of an ankle joint would also influence one-leg standing balance of the untrained lower-limb.
The ankle activation are mediated by automatic response and require shorted delays compared to activation of other joints, the strategy of ankle joint become important for postural control.
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J KPT although many studies have addressed changes in contralateral limb muscle strength due to cross-education. We considered that this theme could be expanded to contralateral balance performance after an ipsilateral strength exercise. Therefore, the purpose of the present research was to investigate the effects of a four week unilateral isokinetic exercise program of the ankle on one leg stance balance performance of ipsilateral and contralateral lower extremities in untrained young adults.
METHODS

Subjects
Twenty four healthy, right-handed university students volunteered for this study, the Edinburgh handedness inventory was used to determine handedness. No of the 24 subjects had participated in any kind of strength training exercise during the previous 6 months, and all were free of any peripheral or neurological impairment that prevented independent single limb stance, such as, a history of lower-limb fracture or surgery, a ligamentous ankle injury, or vestibular impairment. The investigator explained the experimental procedures to subjects before study commencement. Characteristics of the subjects are presented in Table 1 .
Experimental methods
The 24 subjects were randomly assigned to a training group that performed a 4-week strength a training program for the right ankle (n =12) or a control group (n =12), members of which did not train.
All subjects participated in a testing session before and after the 4-week intervention period.
Unilateral ankle strengthening training was performed using the Biodex 3PRO System (Biodex, Inc., Shirley, NY, USA) to strengthen ankle dorsiflexion and plantar flexion, and inversion and eversion. Subjects were allowed to practice this position once before two measurements were taken on trained and untrained leg. Mean values of these two measurements were used in the analysis. Testing orders of trained and untrained leg was chosen randomly, the second leg was tested 1 hour after the first.
Statistical analysis
Statistical analyses were performed using SPSS version 18.0 soft- 
RESULTS
All 24 subjects completed the training and assessments and no subject reported any discomfort during the study period. No significant intergroup difference was observed for subject age, height, or foot length. A summary of subject demographic variables is provided in Table 1 . Changes in Stability Index Scores, including APSI, MLSI, and OSI, of ipsilateral and contralateral one-leg standing balances before and after isokinetic exercise in the training and the controls are summarized in Table 2 . Two-way ANOVA with repeat- 
DISCUSSION
In the current study, we attempted to investigate the effects on one leg stance balance performance of ipsilateral and contralateral lower extremity following unilateral isokinetic exercise of ankle musculature during four weeks. This is the first study to assess change in one-leg standing balance in the untrained lower-limb following unilateral isokinetic exercise of ankle joint. Our findings showed that there were significant improvements in the APSI, MLSI and OSI of ipsilateral and contralateral lower extremity during one-leg standing balance in the training group, compared to the gender and age-matched control group.
In addition, improvements in one-leg standing balance of un- (a spill-over of neural drive from the active to the inactive hemisphere that induces adaptations in the control system of the opposite limb), and second, unilateral strength training could cause 'bilateral access' (neuromuscular adaptations in the control system of the trained limb accessible by the opposite limb). 5, 7, 8 Our findings emphasize that unilateral ankle strengthening exercise can be transferred to the untrained limb by a cross-education effect, and suggest that such training should be considered a form of exercise that may assist individuals improve one-leg standing balance in trained and untrained lower-limbs. Nevertheless, our results should be interpreted with caution for the following reasons. First we did not measure the effect of unilateral ankle strengthening exercise on the strengths of lower limbs, and thus, were not able to evaluate the possible correlation between ankle strength and oneleg standing balance improvements. Second, despite its potential clinical relevance, the cross-education strength training effect is relatively small, which raises questions about its therapeutic relevance.
Third, the study had a small sample size, which may have obscured the detection of physiologically interesting effects.
